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E E E é 2 E % @ First-ever measurements of bond coat mechanical properties
achieved with high temperature microsample tensile testing.

@ Uncovered the fact that the bond coat transforms from B2 to
L1, martensite upon thermal cycling.

@ In situ TEM observations and X-ray diffraction indicate that
this transformation occurs each time the jet engine is cycled.

Superalloy
AR NN @ Finite element simulations of the TBC indicate that this trans-
GOl formation promotes spallation, which governs TBC life.
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»TBC’s offer the greatest potential for
increasing the performance of gas turbine
engines.

»Microsample preparation and testing

have allowed us to measure bond coat
mechanical properties and to show that
they change dramatically as a result of

thermal exposure.

»TEM and X-ray analyses have
uncovered the fact that these bond coats
transform to an L1, martensite during
service, e.g. each time the jet engine is
started.

»Finite element (FE) models have been
used to show that this transformation
plays an important role in determining the
overall life of the TBC system.
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Educational Activity:

»5 undergraduate research assistants: Dan Tobin (03),
Mike Taylor (03), David Sparks (04), Chris Kovalchick
(06), Peter Lillehoj (06).

>3 graduate students: Michael Glynn (Ph.D. 12/02),
Deng Pan (Ph.D. 3/03) and Cristian Cionea.

>1 research professor: Dr. Mingwei Chen (partially
supported).

Professional Activity:

»Chair, Editorial board, Metall. Mater. Trans. (02-03).
>11 invited presentations on GOALI research.

»>12 student presentations on GOALI research.

Industrial Outreach

»>GE Aircraft Engines: Ken Wright (co-Pl),
Joe Rigney, Ram Darolia.

>4 visits to GE Aircraft Engines.
»Ken Wright involved in PhD defense at JHU.
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